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© Mounting arrangements for optical conductors. 



© A mounting arrangement for mounting an optical 
conductor (36) on a "photonic" backplane (10) pro- 
vides for simple, accurate positioning during installa- 
tion and easy access to, and removal of, the optical 
conductor (36) when in service. The optical conduc- 
tor constitutes a "busbar" in that it has a series of 
reflector surfaces (44, 46, 48) spaced along its 
length to permit distribution or aggregation of several 
light signals. In one embodiment, an individual sup- 
port (38, 40, 42) is provided at each reflector/circuit 
CNcard location. Each support (38, 40, 42) is a seating 
^member (38, 40, 42) which houses a lens (58) to 
couple light between the optical conductor and a 
CO circuit card (12). In another, preferred, embodiment 
^Ithe optical conductor (164) is housed in a groove or 
ps channel (162) in a guide rail (150) mounted upon the 
CO backplane (10). Separate cover members (166, 168) 
*^are releasably mounted upon the guide rail (150) 
O adjacent each circuit card (12). Each cover member 
0^(166, 168) has an aperture (182) and lens (184) to 
yj couple light between the reflector and the circuit 
card. The aperture and lens may be in a boss (180) 
which couples in spigot-and-socket fashion with a 



tubular lens-carrying coupler (186, 188) mounted on 
the circuit card. 
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MOUNTING ARRANGEMENTS FOR OPTICAL CONDUCTORS 



This invention relates to mounting arrange- 
ments for optical conductors such as are used for 
making connections within electronic and/or 
photonic equipment. Photonic equipment uses light 
instead of electric current, e.g. uses optical com- 
munication links. 

The increasing transmission rates in present- 
day computer and telecommunications equipment 
have led to the use of optical conductors, often 
called waveguides, for the main traffic highways, 
which may have to operate at rates of 1 gigabit and 
more. In telecommunications equipment they have 
been used to interconnect circuit cards which ex- 
tend perpendicularly from a backplane. (See, for 
example, Canadian patent 1,211,550 by A. Graves, 
issued September 16, 1986 and assigned to the 
same assignee as this invention.) In such applica- 
tions, the optical waveguide/conductor comprises 
an elongate moulding of optically transmissive 
plastics material. 

It is desirable for the optical conductor to be 
readily accessible for replacement or adjustment to 
suit different circuit card configurations. To this 
end, a mounting arrangement in accordance with 
one aspect of the present invention comprises sup- 
port means having securing means for attaching 
said support means to a backplane or the like, 
light-coupling means for optically coupling light to 
travel laterally between the optical conductor and at 
least one circuit card extending away from said 
backplane, and a seating for positively locating the 
optical conductor with a reflector surface adjacent 
said light-coupling means. 

In one embodiment of the invention, the sup- 
port means comprises a plurality of seating mem- 
bers each having a seating, for example an ap- 
erture, to receive said optical conductor. The base 
of each seating member comprises said securing 
means, for example a set of spigots, for securing 
the seating member to said backplane or the like. 
The light-coupling means may conveniently com- 
prise a lens for directing light from the optical 
conductor to the associated circuit card, or vice 
versa. The seating member may have a longitudi- 
nal cavity communicating with the seating and the 
lens mounted across the cavity. 

The mounting arrangement may be arranged to 
mount the optical conductor on one side of the 
backplane and the circuit cards be mounted on the 
other side. Then the seating members may have 
the light-coupling means between the seating and 
the securing means. The latter may be adapted to 
locate the seating member over or adjacent to a 
hole in the backplane so that light can pass 
through the hole to the circuit card, or vice versa. 



Alternatively, the optical conductor may be moun- 
ted on the same side of the backplane as the 
circuit cards. The seating members may then have 
the seating between the securing means and the 

5 light-coupling means and the circuit cards be 
mounted so as to straddle the optical conductor. 

According to a second, preferred embodiment 
of the invention, a mounting arrangement, for 
mounting upon a backplane an optical conductor of 

10 the aforementioned kind comprises an elongate 
support member having securing means for secur- 
ing said support means with one side adjacent said 
backplane. At its opposite side, i.e. remote from the 
backplane when mounted, the support member has 

75 a seating for said optical conductor, and light- 
coupling means for coupling light between each of 
said reflectors and a corresponding one of a plural- 
ity of circuit cards extending away from said back- 
plane. 

20 The seating may conveniently comprise a 

channel to accept the optical conductor and locate 
it accurately relative to the securing means, and 
hence relative to the circuit cards. The light-cou- 
pling means may be separate from the elongate 

25 member, conveniently a plurality of cover members 
each adapted to straddle the seating. Each cover 
member may support a lens in such a position that 
its optical axis will align substantially with one of 
the reflectors of the installed optical conductor. 

30 Alternatively, a single cover member might be pro- 
vided, equipped with a plurality of light-coupling 
means, for example tenses. 

The light-coupling means may further comprise 
a second lens mounted on each of the circuit 

35 cards, so that its optical axis will substantially align 
with that of the lens carried by the corresponding 
cover member. 

The securing means may conveniently com- 
prise a plurality of spigots spaced apart along the 

40 support member. The support member may then 
be installed by inserting the spigots through cor- 
responding holes in the backplane. Alternatively, 
tapped holes could be provided in the elongate 
member so that it could be mounted using screws. 

45 The support member may have a plurality of 

channels, one for each of a plurality of optical 
conductors, e.g., one or more for transmitting and 
the other(s) for receiving. The light-coupling means 
may then comprise several lenses mounted side- 
so by-side, one for each optical conductor. 

According to a second aspect of the invention, 
there is provided apparatus comprising a back- 
plane and a plurality of circuit cards mounted to 
extend perpendicularly therefrom, and an optical 
conductor of the aforementioned kind mounted on 
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said backplane by a mounting arrangement of the 
first aspect. Each circuit card has an optical ele- 
ment, for example a receiver, to receive light re- 
flected from an inclined reflector surface of the 
optical conductor, or an optical element, for exam- 
ple a transmitter, to direct light to the associated 
inclined reflector surface. 

An embodiment of the invention will now be 
described by way of example only and with refer- 
ence to the accompanying drawings in which:- 

Figure 1 is a cross-sectional partial view of 
apparatus comprising a backplane and a plurality 
of circuit cards, the latter interconnected optically 
by way of an optical conductor embodying one 
aspect of the invention; 

Figure 2 is a sectional view of a cabinet 
having a backplane, circuit cards and an optical 
conductor; 

Figure 3 is a view corresponding to Figure 1 
of a modified mounting arrangement; 

Figure 4 is a partial view of one end of the 
optical conductor showing its coupling, by means 
of a connector, to an optical fiber; 

Figure 5 is a perspective view of a second 
embodiment; 

Figure 6 is a cross-sectional side view on 
line Ill-Ill of part of the second embodiment; 

Figure 7 is a perspective view of a third 
embodiment; and 

Figure 8 is a schematic view showing a 
particular application of one embodiment of the 
invention. 

Referring to Figure 1, a backplane 10, which 
may be a printed circuit board or other planar 
member, has a plurality of circuit cards 12, 14, and 
16 mounted on its face so as to extend per- 
pendicularly to the backplane 10. The circuit cards 
12, 14, and 16 are mounted by clamps 20, 22 and 
24, respectively. An optical conductor 36 is moun- 
ted on the same face of the backplane 10 by a set 
of seating members 38. 40, and 42 spaced apart 
along its length. 

The optical conductor 36 has a series of reflec- 
tors formed by inclined surfaces 44, 46 and 48 in 
register with the seating members 38, 40 and 42, 
respectively. The inclined surfaces 44, 46 and 48 
are formed as mitred ends of a series of circular 
cavities. For a more detailed description of such an 
optical conductor, the reader is referred to Cana- 
dian patent application serial number 503, 968 by 
D. Kahn et al, assigned to the same assignee as 
this invention, and which is incorporated herein by 
reference. Each seating member 38, 40, or 42 
comprises a block of aluminum having a seat in the 
form of a square aperture 50 to receive and posi- 
tively locate the optical conductor 36 which has a 
square cross-sectional shape. The optical conduc- 
tor 36 is a close fit in the aperture 50 and so is 
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accurately located with its bottom facet parallel to 
the backplane 10. The base of each seating mem- 
ber 38, 40 or 42 has securing means in the form of 
a spigot 52 which projects beyond the end of the 

5 seating member to engage in a corresponding hole 
54 in the backplane 10. A cylindrical cavity 56 
extends through each seating member 38, 40 or 
42, communicating between the seating 50 and the 
opposite end of the seating member. A lens 58 is 

io supported to extend across the cavity 56 between 
the base of square aperture 46 and the free end. 
Each lens 58 is arranged with its optical axis per- 
pendicular to the longitudinal axis of the optical 
conductor 36 and aligned with a reflector of the 

rs optical conductor and with an optical element in the 
form of a receiver or transmitter device 60, 62 or 
64 mounted on the corresponding one of the circuit 
cards 12, 14, and 16. The optical transmitters may 
be light-emitting diodes and the receivers 

20 photodiodes. Alternatively, and perhaps preferably, 
lasers could be used. 

The optical elements 60, 62 and 64, respec- 
tively, are each housed in the closed end of one of 
three tubular housings 66, 68 and 70, respectively, 

25 mounted upon the circuit cards 12, 14 and 16. 
respectively. Within the bores of the tubular hous- 
ings 66, 68 and 70 are lenses 72, 74 of 76, 
respectively, for collecting- light from the corre- 
sponding one of the lenses 58 in the seating mem- 

30 bers 38, 40 and 42 respectively, and directing it 
towards the associated one of receivers 60, 62 and 
64. An advantage of the two-lens configuration is 
that minor misalignment of the receivers or trans- 
mitters with the inclined reflector surfaces is not of 

35 consequence. 

The optical conductor 36 shown in Figure 1 
has its inclined reflector surfaces 44, 46 and 48, 
respectively, positioned within the confines of the 
respective seatings. In operation, light travelling 

40 along the optical conductor 36 will be reflected at 
each reflector surface, pass through the associated 
pair of lenses, and impinge on the receiver. In this 
case the transmitter is assumed to be further along 
the optical conductor, and associated with a reflec- 
ts tor surface inclined oppositely to those shown in 
the Figure, or inclined the same way but at the 
opposite side of the conductor 36. Obviously, the 
receivers could be replaced by transmitters, revers- 
ing the direction of the light. 

so Figure 2 shows an equipment cabinet 80 hous- 

ing the backplane 10 and set of circuit cards, only 
one of which, 12, is shown. The circuit card 12 is 
mounted onto the backplane 10 by a pair of 
clamps 82, 84 spaced apart along the edge of the 

55 circuit card 12. Between the clamps 82 and 84 an 
optical conductor 36 is mounted to extend per- 
pendicularly to the plane of the circuit card 12. The 
depth of the optical conductor 36 is so arranged 
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that the edge of the circuit card extends across the 
optical conductor 36 in bridging across the gap 
between the two clamps 82 and 84, respectively. A 
second optical conductor 37 is shown extending 
parallel to the first optical conductor 36 but adja- 
cent the opposite end of clamp 84. With such a 
pair of optical conductors, one can transmit light to 
the circuit cards and the other receive light from 
them. 

Figures 3 and 4 show a modified mounting 
arrangement which is similar to that shown in Fig- 
ure 1, so corresponding features have the same 
reference numeral. The mounting arrangement of 
Figures 3 and 4 differs from that of Figure 1 in that 
the optical conductor 36 is mounted on the op- 
posite side of the backplane 10 to the circuit cards 
12, 14, 16 and 17. The seating members 90, 92, 94 
and 96, respectively, again comprise a square ap- 
erture 98, 100, 102, 104 providing a seating for the 
optical conductor 36. At one end the seating mem- 
bers 90, 92, 94, 96 have spigots 106, 108, 110 and 
112, respectively, for securing them to the back- 
plane 10. The spigots 106 108, 110 and 112 each 
surrounding a corresponding one of a set of holes 
114, 116, 118 and 120 which extend through the 
backplane 10. Extending between the square ap- 
ertures 98, 100, 102, 104 and the spigots 106, 108, 
110 and 112 the seating members each have a 
hole 122, 124, 126, 128. Lenses 130, 132, 134 and 
136 are mounted in the holes 122, 124, 126, 128, 
respectively. 

Thus, when the optical conductor is mounted 
as shown in Figure 3, light can pass from the 
reflector surfaces 44, 46, 48 through the holes in 
the seating members and aligned holes in the 
backplane 10 to impinge upon receivers 60, 62, 64, 
respectively. Each receiver 60, 62 or 64 has a lens 
72, 74 or 76 associated with it. In Figure 3, oppo- 
sitely inclined reflector surface 49 is shown asso- 
ciated with a transmitter 65 on circuit card 17. 

It may be convenient for the optical conductor 
to receive a light signal from, say, an optical fiber 
which is behind the backplane 10. The embodi- 
ment of Figure 4 shows a convenient way of cou- 
pling such an optical fiber 140 to the optical con- 
ductor 36. The latter is similar to the optical con- 
ductor shown in Figures 1-3, in that it has a series 
of reflector surfaces 94, 96, etc. but differs in that 
the reflector surface 142, arranged to receive light 
from the optical fiber 140, is on the opposite side 
of the optical conductor 36, i.e. adjacent the back- 
plane 10. The associated support member 144 has 
spigots 146 securing it to the backplane 10, and a 
lens 148 mounted in a hole .150 in the part of the 
support member 144, that is on the side away from 
the backplane 10. 
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The optical fiber 140 is terminated in a connec- 
tor 152 which houses a second lens 154. The 
connector 152 fits over the end of the support 
member 144 so that the axes of the lenses 148 

5 and 154 are substantially aligned. 

Thus, the light signal can be brought into the 
cabinet from the rear, i.e. behind the backplane 10, 
as is usual. It is fed into the optical conductor 36 
via the connector 142, lenses 148, 152 and di- 

io rected along the optical conductor 36 by the reflec- 
tor surface 142. The other reflector surfaces 92, 94 
etc. distribute the signal to the circuit cards as 
described with respect to Figure 1 . 

In the embodiment shown in Figures 5, 6 and 

75 7, the mounting arrangement comprises an elon- 
gate support member in the form of an aluminum 
guide rail 150 attached to the backplane 10 by 
securing means in the form of a plurality of spigots 
152, 154, 156 and 158 respectively. The spigots 

20 extend from one side of the rail through corre- 
sponding holes in the backplane 10 and are re- 
tained by "push-on" spring washers 160 (only one 
shown). The opposite side of the rail 150 has a 
seating groove 162 extending throughout its length. 

25 The groove 162 has a square cross-section which 
is a close fit for an optical conductor 164 which is 
housed in the groove 162. The light-coupling 
means mounted on the guide rail 150 comprises a 
plurality of cover members 166, 168, each secured 

30 to the rail 150 by screws 170. The cover members 
166 and 168 are positioned adjacent respective 
circuit cards and a blanking cover 169 covers the 
guide rail 150 between them. 

Each cover member 166, 168, 169, is channel- 

35 shaped and its edge portions 172, 174 locate in 
recesses 176, 178, respectively, at opposite edges 
of the guide rail 150. A boss 180 protrudes from 
the middle of each cover member 166, 168, away 
from the guide rail 150. A hole or aperture 182 

40 extends through the boss 180 to communicate with 
the seating groove 162. A lens 184 (Figure 6), is 
mounted in the hole 182. Each cover member 166, 
168 is so positioned on the guide rail 150 that the 
optical axis of the lens 184 extends through the 

45 associated reflector of the optical conductor 36. 

The part of the light-coupling means mounted 
on the circuit card comprises a tubular part 186, 
which is arranged to fit spigot-and-socket fashion 
onto the boss 180. A second lens 188 (Figure 6) is 

so mounted within the tubular part 186, which is at- 
tached to the circuit card 12 by means of a bracket 
190. The optica! receiver, for example a photodiode 
(or a transmitter, for example an LED) is mounted 
in the end of the tubular part beyond the lens 188. 

55 During assembly, the clamps/connectors for 

the circuit cards are positioned by means of jig 
quite accurately relative to the guide rail 150 and 
hence to the reflector surfaces of the optical con- 
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ductor. Hence, when the circuit cards are installed 
there is minimal misalignment of the 
receiver/transmitter with the associated reflector. 
Any such slight misalignment is tolerated by virtue 
of the two-lens optical system. 

The mounting arrangement shown in Figure 5 
may be deployed in the equipment as previously 
described with reference to Figure 2. 

Figure 7 shows a modified mounting arrange- 
ment in which an elongate support member in the 
form of guide rail 200 has two parallel seating 
grooves 202, 204, each for an optical conductor 36. 
Each light-coupling means comprises, as before, a 
cover member 206 but in this case with an oblong 
boss 208 with two lens-carrying holes 210, 212, 
one for each seating groove 202, 204. The part of 
the light-coupling means on the circuit card also 
has two lens-carrying tubular parts 214 and 216 to 
cooperate with the two holes 210 and 212, respec- 
tively. 

The two seating grooves 202, 204 may carry 
separate optical conductors, one for transmitting to 
the circuit cards and the other for receiving from 
them, the reflectors being inclined in the appro- 
priate direction. Alternatively, a single U-shaped 
optical conductor might be provided, one limb in 
each groove, suitable reflectors at the bight portion 
serving to reflect the light from one limb through 
180 degrees to return along the other limb. 

An advantage of mounting the optical conduc- 
tor on the same side of the backplane as the circuit 
cards is that it is readily accessible once the circuit 
cards have been removed. The embodiments hav- 
ing separate cover members as part of the light- 
coupling means are especially advantageous be- 
cause the optical conductor can be replaced with- 
out any need to obtain access to the rear of the 
backplane. All that is needed is removal of the 
circuit cards and removal of the cover members, 
which can be done from the front of the cabinet. 

In the particular embodiment illustrated in Fig- 
ure 8, four optical conductors 220, 222, 224 and 
226 extend parallel to each other on a backplane- 
mounted support (not shown). One transmitter and 
two receivers are mounted on each of four circuit 
cards 228, 230, 232 and 234, respectively. The 
transmitters and receivers are connected to optical 
conductors 222 and 224, respectively. Optical con- 
ductor 224 is shown coupled at one end (light can, 
of course, be launched into these optical conduc- 
tors through one end) to a transmitter 236 and is 
coupled via its reflectors to first ones of the re- 
ceiver ports of circuit cards 228, 230, 232 and 234. 
The other receiver ports are coupled laterally to the 
optical conductor 226, which is coupled at its end 
to a control/supervisory transmitter 238. 



It is preferred for the data signals in the optical 
conductors 222, 224 and 226, coupled to the circuit 
card, to travel in the same direction. This simplifies 
synchronization. Accordingly, optical conductor 222 

5 is coupled by a U-bend (actually two 45 degree 
bends such as disclosed in Canadian patent ap- 
plication number 517,834), to the fourth optical 
conductor 220, which carries the data signals in the 
opposite direction to the data receiver 240. 

ro Various modifications of the specific embodi- 

ments are possible without departing from the 
scope of the invention. For example, the rod may 
be of other polygonal shapes, such as hexagonal, 
triangular or octagonal, and the inclined reflector 

15 surfaces may be provided in the same surface as 
that from which the light emerges. 

In either the embodiment of Figure 1 or the 
embodiment of Figure 4, it may be preferable for 
the inclined surface (68 or 142) which receives light 

20 from the transmitter to be larger than usual, for 
example the whole of the oblique cross-sectional 
area of the conductor. 

It will be appreciated that although the reflector 
surfaces in the specific embodiment will reflect 

25 only about 2-4% of the light travelling along the 
conductor, if light is being transmitted into the 
waveguide via such surfaces, they will reflect sub- 
stantially all of the light. This is mainly because the 
lens system enables one to image the source onto 

30 the reflector so that substantially ail of the light 
gets transmitted along the conductor. The differ- 
ence is that the transmitted light is still concen- 
trated into a few modes, whereas the Tight in the 
waveguide comprises many more modes. 

35 Moreover, although the reflector means in the 

specific embodiment comprise planar surfaces, 
other types of reflective surfaces might be em- 
ployed, for example the prismatic reflector surface 
disclosed and claimed in Canadian application 

40 number 517,834, or other means employing total 
internal reflection. 

The specific embodiment comprises a so- 
called directional coupler inasmuch as the inclined 
surface at each tap point is inclined in one direc- 

45 tion only. It is envisaged that a bidirectional coupler 
could be provided by forming two oppositely-in- 
clined surfaces at each tapping point. Then one 
would reflect light to travel, or travelling in, one 
direction along the waveguide and the other would 

so reflect light to travel, or travelling in, the opposite 
direction. 

Of course, the oppositely-inclined surfaces 
might be spaced apart, perhaps to serve different 
circuit cards or different parts of the same card. 

55 
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Although circular cavities are preferred for ease 
of mould manufacture, other shapes are compre- 
hended by the invention; in particular, square or 
otherwise rectangular cross-section might be pre- 
ferred because such a tap has maximum efficiency 
due to minimum loss of light. 

It should be appreciated that the inclined sur- 
faces may be provided in any combination of ori- 
entations to give 1:n distribution, n:1 concentration 
or multiplexing, or even n:m, i.e. plural transmitters 
to plural receivers. 

Also, the rod may be of other polygonal 
shapes, such as hexagonal or octagonal, and the 
inclined reflector surfaces may be provided in the 
same surface that the light emerges from. 

Claims 

1 . A mounting arrangement for supporting rela- 
tive to a backplane an optical conductor (36) in the 
form of a rod of optically transmissive material 
having a plurality of reflector means (44, 46, 48) 
spaced apart along its length for reflecting light to 
emerge laterally, is characterized by at least one 
support means (38, 40, 42) having a seating (50) to 
cooperate with said optical conductor (36) to locate 
said optical conductor, securing means (52) for 
securing the support means to said backplane (10), 
and light-coupling means (58, 72, 74, 76) disposed 
adjacent said seating for conveying light between a 
reflector (44, 46, 48) disposed adjacent said seat- 
ing, and an optical element (60, 62, 64) spaced 
laterally from said optical conductor. 

2. A mounting arrangement as defined in claim 

1, characterized in that said support means com- 
prises an elongate member (150) having at least 
one longitudinal channel (162) in one face thereof 
to receive a said optical conductor (164). 

3. A mounting arrangement as defined in claim 

2, characterized in that said light-coupling means 
comprises at least one cover member (166, 168) 
releasably attachable to said efongate member 
over said channel and having an aperture (182) to 
align with said channel (162) for light to travel 
between the underlying optical conductor in said 
channel and the associated optical element (60, 62, 
64). 

4. A mounting arrangement as defined in claim 

3, characterized in that said (ight-coupiing means 
comprises a lens (184) mounted across said ap- 
erture (182). 

5. A mounting arrangement as defined in claim 
2, 3 or 4, characterized in that said support means 
(150) has two channels and said light-coupling 
means is adapted to couple light between two 
optical conductors (36), one in each channel, and 
two optical elements, respectively. 
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6. A mounting arrangement as defined in claim 
4, comprising a plurality of said cover members - 
(206) securable along said elongate member. 

7. A mounting arrangement as defined in claim 
5 5, comprising a plurality of said cover members - 

(206) securable along said elongate member. 

8. A mounting arrangement as defined in claim 
1, wherein said support means comprises a plural- 
ity of seating members (90, 92, 94, 96) each having 

w a seating (98, 100, 102, 104) to positively locate 
the optical conductor to extend transversely there- 
to, and said securing means (106, 108, 110, 112) 
for anchoring the seating member to said back- 
plane, and said light-coupling means comprises an 

is aperture (114, 116, 118,120) extending away from 
the seating and the anchorage means. 

9. A mounting arrangement as defined in claim 
8, wherein in that said seating comprises an ap- 
erture, shaped to conform closely to the shape of 

20 said optical conductor. 

10. A mounting arrangement as defined in 
claim 8 or 9, characterized in that said securing 
means comprise one or more spigots protruding 
endwise from said seating member. 

25 11. A mounting arrangement as defined in 

claim 8 or 9, wherein said securing means com- 
prises a plurality of screw-threaded holes. 

12. A mounting arrangement as defined in 
claim 8 or 9, characterized in that said seating 

30 member comprises a lens (148) mounted in said 
aperture communicating with the seating and a 
surface of the seating member remote from said 
anchorage (146). 

13. A mounting arrangement as defined in 
35 claim 10, characterized in that said seating com- 
prises a lens (148) mounted in said aperture com- 
municating with the seating and a surface of the 
seating member remote from said anchorage. 

14. A mounting arrangement as defined in 
40 claim 11, characterized in that said seating mem- 
ber comprises a lens (148) mounted in said ap- 
erture communicating with the seating and a sur- 
face of the seating member remote from said an- 
chorage. 

45 15. A mounting arrangement as defined in 

claim 1 , characterized in that said support means 
comprises a plurality of seating members, each 
having an aperture extending between said seating 
and a surface of the seating member. 

so 16. A mounting arrangement as defined in 

claim 15, characterized in that said aperture ex- 
tends between the seating and the end of the 
seating member adapted to be secured to said 
backplane. 

55 17. A mounting arrangement as defined in 

claim 15 or 16, characterized in that said light- 
coupling means comprises a lens (148) mounted in 
said aperture. 

6 
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18. Apparatus comprising a backplane and a 
plurality of circuit cards (12, 14, 16, 17) extending 
from one face thereof characterized by each circuit 
card carrying an optical element (60, 62, 64, 65), 
an optical conductor (36) mounted on the other 
face of said backplane, said optical conductor com- 
prising an optically transmissive rod having a plane 
surface extending along its length and a plurality of 
reflector means (46, 48, 49) spaced apart along its 
length at intervals corresponding to the spacing of 
said circuit cards (12, 14, 16. 17), said reflector 
means each being inclined relative to the longitudi- 
nal axis of said rod so as to reflect light travelling 
along the length of the rod to emerge through said 
planar surface and impinge upon the optical ele- 
ment on the adjacent circuit card or to reflect light 
leaving an optical element on said circuit card to 
travel along said rod. 

19. Apparatus as defined in claim 18, char- 
acterized by support means (90, 92, 94, 96) for 
supporting said optical conductor relative to said 
backplane, said support means comprising a seat- 
ing member having a seating to positively locate 
the optical conductor, securing means for anchor- 
ing said seating member to said backplane, and 
tens means for conveying light between a reflector 
means adjacent said seating and an optical ele- 
ment on the adjacent circuit card. 

20. Apparatus as defined in claim 18 or 19, 
characterized in that each said lens means (130, 
132, 134, 136) is aligned with a respective hole 
through said backplane. 

21. Apparatus as defined in claim 18 or 19, 
characterized by a second lens (72, 74, 76, 77) 
mounted one on each circuit card for cooperating 
with the associated first-mentioned lens means to 
convey light between the first lens and the optical 
element. 

22. Apparatus as defined in claim 18 or 19, 
characterized in that said optical conductor com- 
prises a planar surface on each opposite side of 
the rod, a plurality of reflector means spaced apart 
along one planar surface and at least one reflector 
means disposed in the other planar surface. 

23. Apparatus as defined in claim 22, char- 
acterized by an optical element disposed for op- 
tical communication with said at least one reflector 
means. 

24. Apparatus as defined in any preceding 
claim, characterized in that at least one reflector 
surface (44) extends across the entire rod. 

25. Apparatus comprising a backplane and a 
plurality of circuit cards (12, 14, 16. 17) extending 
from one side of said backplane, characterized by 
at least one optical conductor (36) extending 
across said one side of said backplane transversely 
to the plane of each circuit card, said optical con- 
ductor comprising a rod of light-transmissive ma- 



terial having a plurality of reflectors (46, 48) spaced 
apart along its length for diverting light between a 
path along the optical conductor and a path lateral 
to the length of the optical conductor, the optical 

5 conductor (36) being mounted by means of a 
mounting arrangement comprising at least one sup- 
port means having securing means for securing 
said support means (150) with one side towards 
the backplane, the support means having in its 

w opposite side a seating (162), the optical conductor 
(36) being located by the seating with each of its 
said reflectors registering with the corresponding 
one of the plurality of optical elements that is on 
the neighbouring circuit card, the mounting ar- 

75 rangement further comprising light-coupling means 
(184, 186) for optically coupling each said reflector 
and each said optical device on said optical con- 
ductor and each said circuit card, respectively. 

26. Apparatus as defined in claim 25, char- 
20 acterized in that said support means (36) com- 
prises an elongate member (150) having at least 
one channel extending in its said opposite side, 
said optical conductor being seated in said chan- 
nel, said light-coupling means comprising a cover 

25 member (168, 172) adapted to fit over said channel 
and having an aperture (182) to permit light to pass 
between the reflector and the optical element. 

27. Apparatus as defined in claim 26, char- 
acterized in that said light-coupling means further 

30 comprises a tubular part (186) mounted on each 
said circuit card, and said cover member com- 
prises a boss (180) extending away from said bac- 
kplane, said aperture (182) being in said boss, the 
arrangement being such that said boss and said 

35 tubular part couple in spigot-and-socket fashion. 

28. Apparatus as defined in claim 27, char- 
acterized in that the boss and tubular part each 
house a lens (184, 188) with its optical axis sub- 
stantially aligned with said reflector and said optical 

40 element. 

29. Apparatus as defined in claim 25, char- 
acterized by a plurality of optical conductors ex- 
tending parallel to each other but spaced apart, 
one of said optical conductors being coupled to a 

45 transmitter (236) and serving to transmit light sig- 
nals to a plurality of circuit cards (228, 230, 232, 
234), a second (222) of said optical conductors 
being coupled to receive light signals from said 
circuit cards, and a third (220) of said optical con- 
so ductors being arranged to convey signals from the 
second optical conductor (222) to a receiver (240), 
the arrangement being such that the signals in the 
first and second optical conductors travel in the 
same direction. 
55 30. Apparatus as defined in claim 25, char- 

acterized in that said support means comprises two 
parallel channels, each seating an optical conduc- 
tor, said light-coupling means being adapted to 
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provide two light paths, one for each optical con- 
ductor and a corresponding one of a pair of optical 
devices on said circuit card. 
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© Mounting arrangements for optical conductors. 

© A mounting arrangement for mounting an optical 
conductor (36) on a "photonic" backplane (10) pro- 
vides for simple, accurate positioning during installa- 
tion and easy access to, and removal of, the optical 
conductor (36) when in service. The optical conduc- 
tor constitutes a "busbar" in that it has a series of 
reflector surfaces (44, 46, 48) spaced along its 
length to permit distribution or aggregation of several 
light signals. In one embodiment, an individual sup- 
port (38, 40, 42) is provided at each reflector/circuit 
card location. Each support (38, 40, 42) is a seating 
member (38, 40, 42) which houses a lens (58) to 
couple light between the optical conductor and a 
circuit card (12). In another, preferred, embodiment 
the optical conductor is housed in a groove or chan- 
nel in a guide rail mounted upon the backplane (10). 
Separate cover members are releasably mounted 
upon the guide rail adjacent each circuit card (12). 
Each cover member has an aperture and lens to 
couple light between the reflector and the circuit 
card. The aperture and lens may be in a boss which 
couples in spigot-and-socket fashion with a tubular 



lens-carrying coupler mounted on the circuit card. 
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